The aims of this research were to identify the factors affecting milk consumption of rural households. As well as to determine the effects of these factors on the rural household's intention to consume milk. A random sample of 514 rural households in northern Vietnam was selected to collect data on their milk consumption. Methodologically, statistical analysis was used to identify the preferences of rural households in purchasing dairy products and the two-step econometric technique was applied to measure the effects of the socio-economic and demographic factors and characteristics of milk market on milk consumption of the rural households. The integrating results from the two models showed that household's income and convenience in milk buying have strongly positive effects on milk consumption of the rural households. At the lighter level, numbers of children and elders in the rural household also have positive effects on the probability of milk purchasing of rural households and milk expenditure while educational level was only found to affect milk expenditure of the rural households. In contrast, age of the rural household head and the importance of milk price have significant negative effects on both decisions of milk consumption of the rural households, decision to buy milk and level of milk expenditure. Finally, several implications of this study highlighted the contribution of the research to theory by enriching body of literature and marketing perspective by showing the worthy bases for the companies to determine their target rural consumers and improve their products.
INTRODUCTION
There is a growing change in the food market in the world, especially in developing countries. This change is based on increasing in consumers' standards of living which are considered as the factors affecting the changing lifestyles and worldwide trends in consumption (Liu et al., 2009; Kou and Li, 2008; Rajesh and Arunabha, 2007) . Therefore, understanding the requirements of different segments of the population helps enterprises and their marketers to identify the different sets of consumers and their consumption preferences (Babolian and Ab Karim, 2010) .
In Vietnam, the rural area comprising over 70% of total population plays an important role in economic development (Trung, 2013) . The great results of economic development in the rural area have led to more affluent consumers who demand higher quality food products. Moreover, rural consumers who are more educated are now more conscious about health and wellness issues related to food choices and diet (Phuong and Marcus, 2013) . In fact, food industry has significantly transformed to meet the increasing needs and preferences of the consumers (Hoang 2009).
Regarding milk consumption, it is important to find the association between personal and environmental factors with intention to consume milk and therefore enterprises involving milk business will have helpful decisions and strategic planning for expanding their business. As the consequence, demands for dairy products are increasing dramatically as consumers in Vietnam become more affluent (Thuy and Duong, 2013) . For the consumers, milk and other dairy products are the best biologically utilized source of calcium (Charles, 1992) . Hence, increasing milk consumption is the best way to increase dietary calcium intake level, especially children and elders. Although per capita consumption of dairy products in Vietnam is substantially lower than the other Asian emerging economies such as Thailand and China (14.8 liters of milk per person a year in 2010 compared to 23 and 18 liters in Thailand and China, respectively), it has strongly and steadily increased in the past decades (FAOSTAT, 2011) .
METHODOLOGY

Analytical Framework
The analytical framework of the research for examining the influences of the personal and environmental factors on milk consumption of rural households was proposed based on literature review (Figure 1 ). Among the key factors considered that may affect the milk consumption of rural households, the analysis identified two critical groups of factors. The first group comprised characteristics of individual rural households (e.g. household income, presence of young children and elders, main source of income, education, gender and age of household heads). The second group included environmental factors such as characteristics of milk market (e.g. purchasing convenience, price and purchasing safe products). 
Empirical models
Statistical analysis was used to identify the preference of rural households in purchasing dairy products. In addition, a two-step econometric model is used to estimate factors affecting milk consumption of rural households in northern Vietnam. To measure the effects of personal and environmental factors on milk consumption of rural households, the Heckman two-step method for estimating two related milk consumption decisions on whether or not to purchase milk and milk consumption expenditure was used. In the first step, a probit model was employed to measure the influences of factors including the individual characteristics of rural household (H) and the characteristics of milk market (M) on the decisions to purchase milk. In the second step, an OLS regression as a conditional truncated submodel was conducted to examine the factors affecting milk consumption expenditure of rural households. The probit technique allows an examination of the effects of a number of variables on the underlying probability of a dichotomous dependent variable. This econometric tool is useful for binary responses (yes, no) to the milk consumption of rural households. In this case, the model helps predict the likelihood that a rural household will purchase milk, given a set of related factors. The dependent variable takes a value of unity if the rural household purchases milk and zero, otherwise. The probability that a rural household will purchase milk was expressed as follows:
The probit model is estimated by using the maximum likelihood procedure. Where β and γ are the estimated vectors of explanatory variables, H ij and M ik , respectively, on the probability of making decision to purchase milk ( p i ) . Using
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the estimates of the probit model, the probability that a rural household will purchase milk can be derived (Eq.2) by transforming Eq.1 into a linear expression which is amenable to regression method.
where p i * measures the probability of the rural household in purchasing milk.
Regarding milk consumption expenditure, the dependent variable in the estimated model was referred as the amount of money that a rural household spends for milk consumption. In the case that the rural household does not purchase milk, milk consumption was recorded as zero. Given a set of factors for both characteristics of the rural household (H) and characteristics of the milk market (M), the milk consumption expenditure for household i was hypothesized as below:
Taking logarithms of both sides of Eq.3, the level of investment sub-model was restructured as follows:
where y i * measures the logarithms of amount of money for milk consumption of the rural household i th as a function of vectors of independent variables, H ij and M ik , and unobservable factors.
If the error terms in these two models (ε i and ω i ) are uncorrelated, the milk consumption expenditure model can be estimated by Ordinary Least Squares (OLS). On the other hand, Heckman two-stage method is based on the assumption that a series of variables can influence rural household's decisions to purchase milk and another series of them can influence the milk consumption expenditure of the rural households. In this case, the Inverse Mills Ratio is used as an additional regressor in the milk consumption expenditure model which is only run for the rural households that decide to purchase milk. If the simple t-test suggests that the Inverse Mills Ratio is not significantly different from zero, OLS regression can be used.
Data collection
Data for the empirical analysis was obtained from the rural household consumption survey. The data was collected through direct interview of 514 individual households located in three representative provinces (Hanoi, Thai Binh and Hai Duong) in northern Vietnam. The sample was explicitly stratified by proportion of rural household income (see Table 1 ). The survey was conducted from July to September 2012. A structured questionnaire was designed with four sections: personal factors, socio-demographic information of the respondents, household's decisions to consume milk and environmental factors related to the characteristics of milk market. Additional information related to the research problem was also collected from various agricultural institutions, government offices, and local municipalities. 
RESULTS AND DISCUSSION
Identifying the most preferred criterion of rural households in purchasing milk
To understand the milk preference of households in northern Vietnam, respondents were asked to identify their most preferred criteria in purchasing milk. Even 82% of the households mentioned that quality is a factor in milk purchasing, the criterion to be evaluated as the most important is the price of milk as responded by 25.6% of the households (see Figure 2 ). This implies that the elasticity of price to milk consumption of rural households is high and partly shows that the rural households in northern Vietnam generally have low income. Price was closely followed by convenience in purchasing milk which was cited as the most preferred criteria in purchasing milk by 22.1% of the households surveyed. The proportions of origin, brand and quality of milk are 21.7%, 12.8% and 9.6%, respectively. Respondents also indicated how they get information about the products and agreed or disagreed with several statements revealing their perceptions on fluid milk. Considering the proportion of rural households cited for each information source (Figure 3) , it appeared that consumers generally agreed (50.8% of the households) that media is the most popular medium in understanding the characteristics of product such as price, quality, and nutritional contents (i.e. calcium and vitamins) when purchasing milk. The advice of friends (24.9%) and the salesperson's consultancy (22.2%) were also important sources of product information for the rural household to decide to buy milk. One of the most important issues was that marketers need to expand their business in areas where the rural households often buy milk. The proportion of respondents indicated in Figure 3 show where they usually buy milk. Over 55% of the surveyed households indicated that they often buy milk in retail shops and roughly a quarter of them (28.2%) frequently choose local markets in buying milk. Meanwhile, only 16.2% of the households often purchase milk in supermarkets and about 3.4% of the respondents mainly buy milk from hawkers. 
Identification and description of variables
Based on the review of literature (Section 2) and the criteria identified by the rural households as the most preferred in purchasing milk (Sub-section 4.1), explanatory variables assumed to have effects on milk consumption of rural households are outlined in Table 2 . Accordingly, major characteristics of the surveyed households and factors of milk market were expressed. To explore the effects of the personal and environmental factors on milk consumption of rural households, they were both included in models of binary choice decision of milk purchasing and expenditure of milk consumption as categorical variables. Table 2 also provides the summary statistics of dependent variables in the models. The 90.4% of all rural households in the sample decided to buy milk with the average expenditure of over 838 thousand VND per month. Moreover, the statistics indicated the mean of a wide set of explanatory variables for both individual characteristics of rural households and factors of milk market. The three main characteristics of rural households include income level, presence of children and number of elders. The average income level was 9.586 million VND while the average number of children and elders were 0.89 and 0.16, respectively. The average age and educational level of the person who hold power to decide the household's milk consumption in the rural household were 37.9 years and 9.71 school years, respectively. The source of income of the majority of rural households (67.6% of the sample) was from farming activities. About 74.4% of the persons who hold power to make decisions of milk consumption were female while over 72.8% of them consider price as the most important criterion in milk consumption. Differences exist in terms of the factors related to milk market as well. For example, up to 86.24% of the respondents cited that a convenient place to buy milk has an important effect on their milk consumption while 55.93% of the respondents prefer imported milk brands than domestic products.
Measuring the factors affecting decision to buy milk
The estimated results from the binary choice in the probit model of milk consumption decision are presented in Table  3 . This shows the estimated coefficients and the goodness of fit for the model. The likelihood ratio statistic (LR) suggested that the whole estimated regression model is significant at 1% level (p<0.01). Therefore, this model is reliable for the future analysis. The main hypothesis under examination is whether the presence of the personal and environmental factors significantly affects the probability in making decisions when buying milk. Most of the explanatory variables have significant effect on the rural household's decision, except for the occupational characteristics of rural household, milk traceability, educational level and gender of the head of rural household.
The results showed that individual characteristics of rural household such as income and number of children in the rural household are significant factors (p<0.05) affecting the rural household's decision to buy milk. Accordingly, if the rural household has one more children will lead to increase in the probability of milk consumption by over 0.04 percent while one more million VND increase in income's rural household will also cause increase the probability of milk consumption by near 0.16 percent. Meanwhile, if the rural household has one more elder as its member, the probability of milk consumption will increase by almost 0.053 percent at 10% significant level. These effects are positive which mean that higher income levels of the rural households can translate to more ability to buy milk to satisfy consumption needs. Children and the elders are being prioritized when it comes to milk consumption in the households.
Among the personal characteristics that affect the milk purchasing decision of the rural households, the effect of age was negative. As age of the head of rural household increases by one year, the probability of milk consumption will decrease by almost 0.4 percent, ceteris paribus. Normally, young couples have to take more care of their children compared to the older heads, thereby reducing the probability of milk purchasing for older rural households heads. Similarly, the perception of the rural household heads on milk price was also negative with the probability of their milk purchasing decision. If the head of the rural household considers the price of milk as the most important criterion for making the decision to buy milk, then, it implied that the budget for milk consumption of the rural household was limited and in this case the probability of milk consumption was reduced by over 0.4 percent. *, **, *** are significant levels at 10%, 5% and 1% levels, respectively.
Estimating the factors affecting milk consumption expenditure of rural households
To test the sample selection bias, the model of milk consumption expenditure was first estimated using the Heckman two-stage procedure. All the variables assumed to affect the milk consumption expenditure of rural households were included in the model and most of them were found to be significant in the model. Results from the non-nested test indicated that the model can be re-estimated using OLS regression. Linear regression model was estimated in the forms of logarithmic function. Independent variables used in the linear regression model include characteristics of rural households (i.e., income level, number of children and elders in the rural households, main income source), personal characteristics of the rural household head (i.e., age, educational level, gender, perception of milk price and quality/safety) and characteristics of milk market (i.e., convenience to buy milk).
As shown in Table 4 , the estimated results revealed that the 63.5% changes in mean amount of money of the rural households can be explained by the independent variables in the model. The statistic F is 106.81 and the probability value showed total significance of fitted regression at 1% level. The considered model is therefore reliable for analysis of the next results. The positive significant estimated coefficient for income variable indicated that, on the average, if the rural household's income increases by one million VND per month, it will cause an over 0.26 million VND per month increase in milk expenditure, holding all other things in constant. This implies that the rural households who have higher income levels will buy more milk to satisfy their consumption needs. Thus, as the standard of living of the rural population is improving, the marketers should take the opportunity to expand their business operation. Similarly, the effects of presence of children and elders in the rural households were positively significant at 1% level on expenditure of milk consumption. As discussed above, children and elders were prioritized persons for milk consumption because of the need to take care of their health. Since milk is a highly nutritious food, they consider milk consumption as necessary.
Regarding the personal characteristics of the rural household head, the age of the household head had negative effect on the mean expenditure of milk consumption of rural households. It suggests that a one year increase in age of the household head will lead to a decrease in the mean expenditure of milk consumption of rural household in one month by 0.24 million VND, ceteris paribus. Normally, the old heads have mature children and their parents may have died already, therefore they spend less money for milk consumption than the younger heads.
Similarly, if the rural household head considered milk prices as the most important criterion in purchasing milk, the mean expenditure of milk consumption of rural household in one month will decrease by nearly 0.07 million VND. This implies that the household heads obtaining higher levels of education often have better jobs and therefore, have more money to buy milk. Meanwhile, the rural household heads consider milk price as a prerequisite in buying milk. This is because of their low income which equates to less money for buying milk. In contrast, the estimated coefficient of education variable is 0.19. If all factors remain constant, a one unit increase in educational level rural household head will lead to 0.19 million VND increase in their milk consumption. The rural household heads with higher educational levels generally know better how to earn money. They are also regarded as persons with higher perception of nutrition.
Finally, the estimated coefficient of milk market environment showed that if the respondent consider the place for buying milk as convenient, then, the mean expenditure of milk consumption of rural household in one month will increase by 0.17 million VND. This indicator suggests that establishing sales network through developing systems retail stores or stalls in rural markets is crucial for firms that are expanding their business in rural areas. This is because majority of rural people still prefer to buy milk in local markets or small shops near their house than in the supermarket away from their house.
CONCLUSIONS AND IMPLICATIONS
The paper identified the personal and environmental factors which were considered influence on milk purchasing decisions of rural households such as whether to buy or not to buy milk and the budget for purchasing. They are household income, main income source of the household, presence of children and elders in rural household, age, gender and educational level of the rural household head, head's perception on milk price and origin, and convenience of the place for buying milk. The impacts of these factors on milk consumption of rural households in northern Vietnam were examined by using a two-step econometric technique.
The integrating results from the two models showed that household's income and convenience in milk buying have strongly positive effects on milk consumption of the rural households. The estimated coefficients of these factors on the probability of decision to consume milk in the rural area were 0.16% and 0.62%, respectively. At the lighter level, numbers of children and elders in the rural household also have positive effects on the probability of milk purchasing of rural households and milk expenditure. Their effects on the probability of decision to consume milk for the rural households were showed by the estimated coefficients which range from 0.04% to 0.06%. Meanwhile, educational level was only found to affect milk expenditure of the rural households with the estimated coefficient approximately 0.194. In contrast, age of the rural household head and the importance of milk price have significant negative effects on both decisions of milk consumption of the rural households, decision to buy milk and level of milk expenditure. Accordingly, the probability of the rural household making decision to buy milk decrease by over 0.39% and near 0.41% if the rural household head adds an age and considers milk price as the most important criterion in buying milk, respectively.
There are several implications of this study. In terms of theoretical contributions, the research enriched the body of literature of rural household's intention to consume milk. The findings of this research could provide a foundation for future research in this topic and contribute significantly to develop better understanding on the milk consumption of rural household among Vietnam. The results of this research showed that convenience in buying milk had the highest effect among other factors on the probability of milk purchasing of rural households, while, in terms of milk expenditure of the rural households the highest effect belongs to household's income. From the marketing perspective, the findings of this study could assist companies to understand better the rural consumers' preferences and characteristics of milk market in the rural area. Accordingly, the factors such as milk price, nutritional quality of milk and convenience in milk buying were considered as worthy bases for the companies to determine their target consumers in the rural area. Besides that, the results of this research would be useful to processors and producers involving milk to further improve their products and to be more competitive in the market.
